where we have omitted argument x, and limits of integration, a and b. No ambiguity will result from the abbreviation. If in the integral, we replace u k g by its value obtained from the differential equation (1), and integrate by parts, we obtain
where the integrated terms have been omitted on the assumption that ƒ satisfies the same self-adjoint boundary conditions as the Uk. Under this assumption, they vanish. We define a series of functions as follows:
(4) fn = " Ql^t , f Q = ƒ.
We now subject ƒ to the hypothesis that it, and these derived functions, all satisfy the same boundary conditions as the u k . It then appears that for all n,
This is a simple generalization of the long familiar equation for the coefficients of a Fourier series. It is rather in the inference drawn from it, than in the generalization itself, that the interest lies. From the equation (5) we pass to an inequality. Let B k denote the maximum of | (6 -a)g{x)u k {x) \, and F n the maximum of \f n (x) |. Then, evidently, 
